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Abstract: 

PROBLEM TO BE SOLVED: To sense external magnetic fields by means of a magnetic field sensor using a 
Hall effect. SOLUTION: In the sensor section of the magnetic field sensor, a material containing a magnetic 
material, such as a compound material of FeN, etc., having a large abnormal Hall effect, a magnetic 
semiconductor having a zincblende structure, an oxide having a perovskite structure, etc., is used. The sensor is 
formed in an element-like shape that can induce a magnetic field in the in-plane direction of a film by 
respectively arranging the current terminal and voltage terminal of the film in the thickness direction and in- 
plane direction of the film. COPYRIGHT: (C)2003,JPO 
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U V, Cr, Fe. Co, N i £ K - 7* & £ SfiStt 
i^SCi^RS$ntC^ 9 G a NUCMn £ K-^* 

6<30^%a*&Wli Ut, (6) ZnCoOttlST^) 
&?8f4£^U JMt*-^fi»*»o. (7)(DCrA 
sttGaAs (lOOjKat^ + ^t^U £ 
a"C5S»14(*r*S. £<Dffi, MnSbfe, ifiS 1 0 0 

n m mm.(o -mkimwofMvmai u?c&<d 

* - >mm b^imo mm <o & axm en^ e 
(8) mm. iastcj:*)«»tt, s«»i*. 

JH)***** < ft &fH«c (WAtfL a . . , C a 0 . 3 M n 
O i% La.^Sr.^MnOj^Sn. 2 ^>IC tf'J 
(3) ©SI^GaAsiMnGaAsiOSIM? 
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[0 0 3 8 ] S^-JUjajSO^-^»Rs«. ifiS 

tc x f > cojg 6 a * < & & « «c ft z> t * - ^ 

cc ^ t >ffl e>-ar * ^ < r & /t «?> *ca;s icbtctz 
WBun^a. »»*-jus»tt. H7tc^-r<fc^cc s 

RT (room temperature) GCteHT. UB.i^'m < ft & £ 
±#T**£**3H>. #tc, ±K»»<D5%, ( 1 ) 
(5) (6) (7) ttC<D'**->*5Vi\ ^n«^f<D 

i&U vcomn* - ju«*MIj&**: * t ife <D <h ft S . 
[0 0 3 9 ] [|BS6©?gSS2] S3*^Ci«S4<0«iS 
20 ^^2^1(D, EJfg, IpI^^XtD^OUi^S^* 

[0 04 0 ] 0 8liC<Z>— S3CDt«^ 
«rfcoRiaiJt % |5]lf^X HiSOSaiH2>*-*2ffliE 

^u, ffirt^a^ia^ (3oi) zmmemmb, mm 
m=f- (302) ^«©*n*nas«i*rityij«:«*8 

0 2 3^il4<fc5«c|B«UfcH2>*-©jraiB|-C*-6.. 
[0 04 1 ] ca>«i6*«F08BilH2>1f-« % ^<DS« 

^iii//ciS8 0 3 4ttmts. ft*, mmbtcim 

JjME.8 0 1 «8^8 0 3^6«SL«Bt»8 04^1^1 

c *tcmj£ l tci>Mn<D$mzmm?z> c t *c ft ^> . 
[0042] co»»*>^o<wffi©-«*iB?B-r 
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[0 04 3 ] H9 9 , fm. Bl*-fX©2ffl©-b>1f- 

L /cfi£» IB CC * & A/C« H b tc 2 tJc 
<ZH2>1J--R9 0 3, 9 0 3£M&t— *t<DtiS/i9 0 
4, 9 0 4t?!«*Ofc«iS*»T*. Btt*-^*** 
Jfe^-rS3Sfiai4(***^2tA©-b>^-BI9 0 3, 9 0 

3©MH*r*)K:«K9 o i fcaisnu nsmnt<oKK 

[ 0 0 4 4 ] 2f£CD-fe>1f~-J]l9 0 3. 9 0 3^iMf 
a * V (Dim h7^tSJ:9t>^3 1 >*§rlEB U 

[0 04 5 ] -fe>U--J«9 0 3, 9 0 3CC[H]G^l^^m 

HHS^b9 0 7*t**ait»«ttB»a»9 0 5 «rH^U/c 
H^CDffi^ (*-JHE) ttffl*iS»9 0 8 atc^f ct 

MmtS§§^<*9 0 6 *W£bfc»6«:raffl*«^9 0 8 

»9 0 8 b CCm 0/c»Wtfc#14<t tt 0 > 

f*9 0 6«:Sct-rstb*««}f59 0 8 afc7nU/c»BfaK# 

[0 04 6] [JBfc<WB!B3] **WO»IHz>1^-* 

tfRtt, #J;U*l2 6tt^TJ:5&Rlii££*>"fc* 

ffli^fflWffl^O/cd&tC, JPJ¥ 1 n lOOnm© 
#*ttW©»*. Rffl5nm<DR 

[0 04 7] tft6CDi&J^>1f~£JB^/£$M^? F 

fltiTCfc, (1 ) ii^y^Fiiffll/c^©, 
(2) mttis-fcYtZfMLttlyOKXJMitl* * 

6tc, ^n-en^co^r, (a) sewmi^a&WS. 

(B) fiBEKSiJW«ftLO«iS*^^e>n«>. 
[00481H10K1. ±fSCD ( 1 ) F <b 
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Htm Ltd ? ^JBtKOR^OJStt^rfiJfficD^aH 
fc^T. R»i£»«cjfi»»£&4i*Bf (W*«T«*>- 
;u Ffttt&Rffi 1 0 0 1 ±) tc U y h *:7 W4£^ft 

R) 1 0 0 5^x^>^5 e x?^>y«K:tfilMJI 
1 0 0 2 /SffiR 1 0 0 6 /|6»R 1 0 0 7 &RJ&K 

[0 04 9 ] C CoCrPt. CoCrPtZ 
io r 0 2 a fee J: o Ttt -SKKSifflR 1 0 0 3 «rttfKIH 1 
0 0 2 <t®ffiR 1 0 0 60P H W\ *fM»JRl 0 0 4CDT& 

wsmm 1003 zmmrz tm^mmmo^mm 
Lrn^x- fo&msttfo^tc. c<d&. smmmn, -t> 

#-em& l , c <D±(,cBm$mm 1 o o 

7 <h OTtWAtf A l 2 0 3 iSi O a <D»&R* 1 0 0 n 
20 mJfcJ&U iSK'-Jl/ FRS««R 1 0 0 8 ^r^flc-r 

[0 0 5 0 ] HI ICC. ±IE (2) ©««<LS/-Jl/F£ 

^^~r o CG)t§^ m«TSI^>-^ F 1 10 1 

»J8PH1 10 3e«U CMPt«t/cJ:(C^t 

v yi&mm 1104 z&f&L, «sn 1105, -tz>u- 

ttRl 1 0 7*»JRU *^c«j7ht7^$-> 
30 ZBf&LX. C CO o x tcig^ 6 comtiRl 10 8. tfitt 

tc±SPmffil 111. J«3»K1 1 09 (±»¥+ 

1110) ±§p^-;b fiii 2j&i3it\.**>&mvrm 

-?2>Ct&-e%2>. 1 1 0 2»fBIKR v C*^. 

[0 0 5 1 ] H 1 2tt. f^aw^3-^«js<t, 

IBR*itS:««:*Lfcfi[i*Ht?**. 1 2 0 8CD^EP« 
^T-CDS^l^^:^U> 1 2 09tth7-^l3t|fil, 12 

1 OWRJ»*loI. 12 11 ttSR^JBS^fiJSflVr. 

[0 0 5 2] BjS(Dfi|jS«, «i*CC>r«t^U/cMCcKM-fe 
40 2 0 5*s»ffiL4lr»UI3ft«:tort**. 

dtc^f N i 81 F e^^e^STBRBm^-JUF 1 

2 0 3 il3IIV-Jl/ F 1 2 0 7CC}*^nfc+> 7* 

(H]i©D;ItW4^e>^^3 - ^R*s»*ti/c1J|jfi 
3-^R», 01 2r«±BP3-^ 1 2 0 
6 tTSP3 - ^ 1 2 0 2 J&^^L/cC 'J > ^JBtttCtt o 
Tl>*. C<D«MCfc % T^3-^^5feSr-*So/cjf5S; 

WRCCUAiJBS:, 3-^3&i»W>f-Tr^ia 

50 3-^ 1 2 0 2 i5Hm^>"^-flI 1 2 0 5 teflaESflW 3 
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ft, ^o. sbi<o»?s«jw^. c<ommmBA 20 1 

[0 05 3)012 CC«3-^fllJg©18ESiJfflIlB©aa 
SrlBBecTSLfc^ ISWCtt* B10^t)»Bl 1© 
<fc5ft»JfiiCfBK3ft*. HI 3*4C»WH1 4 

t ft 6®ffl£Mz ^zSEft*-te>1f-Ji<!: LT« 

ffib/cti^ictk^T, -k>-*-m<z>2mm& 1 o o o<s 

[0 0 54] *«Jfirtt-fe>^T4»W4-b>*-«tO 

^fUCim^. 20 
[0 05 5] 2BOS©JB«Ttt±ERtt©»«H2 

n m fcTF r t> fi&SUStfiS:* tK <b »E8HJ8iljR<Dz§ii &cj:£ 
S£«tt©35{fctti8«> £ftfr*> -p ft. 
[0 05 6] [jOS©JB«4] H 1 5 tt. J: -5 

* i J; « ft * KtMHtt «: * * K»T £ tf>© % ?4 
x * «cc»flt3 ftfcttStefHKf* i lt©I^f -/ x * 
1 5 0 1 IMh7>^fa- *-3&»6tt0. ±15^ 30 

7 K 1 5 0 6 i ( v K 1 5 0 6 £3Ex.^ 

Mf^X^ 1 5 0 llOfSfia^ft^tST^^a 
x-#-3MSl 5 1 fiBSt^* K**R#B**K 
i2^-r&-r- £ (Di^fi&tfT * * x - * ^(DmhU 
&W«l*f8 1 5 0 5 i^rfix^o < £ 4 
— ttOEHEDjttftaMlf*^ 1 5 0 1 «mi^ 1 5 0 
2CCjCoT3:l$Sft* lEttflH:-*- 1 5 0 3ttJ;-oT 
[51$E^i± £ft£«, 4>fc< £ 4>-<!CDX v 15 0 9 

«Mf-/x^ l 5 0 litciftSSft. -f 1 5 40 
0 9«**H^tcJ:S»^-fe>1f- 1 5 1 O&ymLXl* 

[0 0 5 7] IMfVX^ 1 5 0 \ifim&fhtm% 

kj^t, awir-s^-^^iE^sftTi^BrfSfia 

^T^-feX$ft^> 0 X7^'-l 50 91J, 5»<KJH 
5 0 7(C<l:otr-A 1 5 0 8tt£*30tf6ft£o ^> 
1 5 0 7ttbf^4SIAtt4*b, x^-r l 5 
0 9«^X^150HCfi^l) o 7-A15 
08«7^f^-^ 15 11 CCHX9tttt6ft&o 50 
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[0 0 5 8 ]7^?aX-^-151 1£ UTte^-/* 
a-Ol,*-*- (KIT, VCMil^) Srfflli*. VC 
MttHSS ftfctt»+*c«frftfc#«i oJtttC ^ -/ 5 

5 0 > 1 5 0 4^0 T-^x. 6 ft &mm^i-5 j i- 

CCcfc oT$IJ$P2 ft & 0 Uc^ot, #5IS6#lK:<fc£7* 

i^a^, X7^^i 5 0 9 i^ 

>^';H 5 07 i7-Al 5 0 8 i7^^^x-^-l 
5 1 li7^> 1 5 0 4£S#18/a3ftSt><D'CA£. 

[0059] aaf^^ottiw, wm^4*>?\ 5 

0 1 cDlHieccJ:-?TX7W ^- 1 5 0 gif-fX^II 

-f #-1 509«Mf^x^ 1 5 0 l©*ffl3^6»± 

T-^T 'J >^«^>^;U 1 5 0 7 (Dte-ffrte^&ttt^ 
7>*££^ 5 0 9 fctl&Jn f^^Slli 

tc^ftrtc, ^Mr-ix^ 1501 i— jeiHBiff 

[0 0 6 0 ] ffl», fajffl^© 1 5 05ttP^7 

^py*nH2^^^<!:^6^$ft^. 
fit. SfJSP^IS 1 5 0 5 S^-O^r/M/Tftijffllff 

*M»-r*. ^^- 1 5 0 3«7^>150 

4 U £2 3 ft & * - Z -IBtt ft -*§■ Cc J: r mU^SP S ft 
7^f^x-^151 Ui7^>l 5 

^iat^iaf-/^^ 1 5 0 lAKommtrz^- 

Z-bzry ^aiRSftfc*^ 1 5 0 9^r^3ilCC 

[0 06 1 ]fU. f-«4/af»15 12B, 
i^m^ * F 1 5 0 6 #fiB»?V X ^ 1 5 0 1 ©f-^?: 

i%^^o^}ftu/cmmff-^^. 7Oi 5 04^it 

Sfll^if^o ^/-c, fiHMr-V^^ 15 0 1 1<CT-Z 

tbxmz&tstctbonmn^*, 7^1504^ 
uraam^y K 1 5 0 6tcSfir*. *r«c*>%, -r-z 

n$L/m^& 1512tt, > K 1 5 0 6 tfiV&WL 

0X«»#i&*"r*f**R©iSI»«*llHllBlUTC»a. * 

^«VJCf***&. 3 fete. 8S»f r -/^^«a«ffl»© 

[0 06 2 ] [Ht6(DJB.«5 ] H 1 6 tt % ^AKOBff 
■fe >1f- «rffll >/cM R A M»jS©»»gEl**T0!>— 
^r«^;H*r*>a, 07nU/cMRAM»iS«, WfBftBB 
iTI>I^-fe>t- 1 6 0 6i, «IH2>*-«:jR|*L 
JR^KmSESSKTU 1 60 9i, -fe>1^-J3i<bS^U, 
ttl 6 0 9 3&>6©«»CC»U, 

ot, m*«E«-9*e^4hr^ h^l 60 7i, Hz> 



(11) 
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V-mi 6 0 6*»A/ce* h»l 6 0 7<h»fS]L/cfi 

- Kiw i 6 o 5 1 % smmmma?zt%mjh 1 6 o 

1, 1602, 1603, 1604, 1 6 1 0i, 
fctlU ft^m^ v^^fcc^^^tBb^- Ftt 
1 6 1 l*«*./c-fe;l/#, tffifl£PJU?l>«*tt*& 
o. C©«««etBR*«, KW-fe>1t- 1 6 0 6 

[0 0 6 3 ] teD^tC, MRAM©ttfflR!*STfc 

*RW4. cn^r, fnftl7-* F1S 1 7 0 5, b' h 

ii 707 — jkwccw:, a^-fe>^-Ki 7 

-eut, 7-F«titX'r*«*^^ hgisif 

(1)^(0) ©»ffi«©RttStfc«*i5. CO?J£Cx 
fr«fj£:&\ (B) t^-I^GMROSV 

£ o 5 £ <fc 5 teflBSrjesiS n£ e 
■7- F«*5j:CJftry h«BW\ mSS^gsti^Ci-CJlfflCc 

«i&fi<D i /2 t>mz&n&omn*:9t&2&&itibtc 
[0 0 6 4 ] ccx\ v-FMit&^tenmzifcu. * 

C<t&Cfc&. C<D£*»fb©tKJR#WT ( 1 ) 
6lHi$sL/c^, S£ (0) ©WI«^6lsll6L^rStr 

- F»©^';i/XSSS©i[T 9 <t # s ZsVZifote'&X b 

t\ b* h«A>6©lK»-c»<b©rfi]&%9iSU ( l ) * 
(0) (D««Srg5»-r5. 

[0 0 6 5 ] CCt'i 1 6tCM^ CMOSffl^zSf** 
fil601ilt t GaAslMl\ C<D±tCp 50 
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6Cft*ti/cg|5»tcmS (y- MS) 16 1 OSrSWT h 

■7>t^^^ (mos h5>^x£) zftm-r&o C<Dh 

7>VZ$*Bf$rtrZ> FlW >fl»* 1 6 0 2, V-XflB 
^1 60 3 il/c e CCD h ^>^X£(E>;W v 

[0 066] ccr, cohz>-^-ihcc*^w:j:5S 

[oo67]-e^-r^>i. «ft«MffiSfi^(cdkns 
>y-tLximx%2> 0 $/c, aaif-fevif-fRT-coA 

i2#0. 2-0. 2 5/Ltm-C£>£o I BMiCj; 
iTMR*-fe>*-atCCffll^«JfC«. «SSA5m 
W ((»ffll) , 40raW (#^3A^) , S#ii^B#K 
j^lOns, S^tB LVZWUfi 10ns *IgT\ *te Jl/ffifR 
#4 9F 2 CO-te>^f^$tlTC^^, JS?S*--JUj& 

mi* a < tt c n < « *> tabic im&mw 

[0068] 

?S©fi8S-fe>1t-«, »»©BB»*3:tCj:6r^^ Fi 

la 2] u^<o^-)^n^m^tcmmm^^-<D 

Bo 

[04] 5«flt*-iU««*fflCifc»BlttW 
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[15] **IB*C<fc4»»H5>1f-©— W*«ft»|filffi 
[16] **I8«:J:4«|H2>*-©— «*»ffi±*/p 
[17] SSt-«*DiggffiStt^^ , rio 

[18] *»?Btc<fcaa«*-juai!i»*ffli^caiBH8i» 



[19] *»IB«ci:ail^^ K<Dffe<DW©«iS0, S. 

[no] **iBtc<fc4-f >+> ^^saoaw^-^sa 
[Hi] *^tcj:^^>+> 5r^aa©a**-;i/a 

SI (m«5i^-;UF^SiJco»-&) o 
[112] 3-*«je©«**TH. 
[113] 3-^i«8WHz>*--i©ffilEM«0— «4 

[114] 3-^i«||i-te>1f-i©fil[a«l«©ffi©«l 

[115] fiSAIBttfl£KSOfllji<bttf^O«AI9. 
[116] *»18«C<fc*BS«H2>1f-*ffllifcMRAM 

[117] ^V-mtMRm*m^tcMRAM<Dmo& 

1c 

10 1: (JEm) 10 2: RfiMs-JWU 

JR. 2 0 1: fcaSPJJIK&lSj, 2 0 2: SBEWEPflWfil, 2 
0 3 : *-;HE, 2 0 4: ¥z»f*K* 301: g^tf 
-;HE, 3 0 2: K«HJM»fiJ, 3 0 3: SBMHlflW 
ft. 3 0 4: li, 3 05: Hz>1f-R 3 0 6 :I 
fi t 4 0 1 : WfltBttm^fiK 4 0 2: H**-;U«BE. * 
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110 2: tBttfll 



4 0 3: SMKPttDfrfij, 4 04: Sfi. 4 0 5 : 

-JR. 4 0 6: US, 501: 5 0 2: 5 

0 3 : -fe>if-R 5 0 4: felt ft. 5 0 5: Sffi. 5 

0 6 : fefttt. 5 0 7: ±gpmffi 4 5 0 8: MmWWfi 
ft, 8 0 1 : m^-^MS., 8 0 2: mfiSEPM£|Sh 
8 0 3: «fKPttl#laK 8 04: mnWttlJift* 9 0 

1 : *8EEPJjn#r6h 9 0 2: S^*-^BE, 9 0 3: 

Bt) . 9 0 4: «ffi. 9 0 5: (SKCB 
10 «) . 9 0 6: fiBAEMMEft (fflrtE») . 9 0 7:1 
ib<D^I"I, 90 8 a, 9 0 8 b : jf>-;l/mBE (ffi^l) . 
10 0 1: T«^-^ FSRMtML 1 0 0 2: »IHR» 

1003: mmmm, i o o 4 : husir. 1005: 

■fe>lJ--*L 1 00 6 :1S1, 1 007 1 

0 0 8: ±«^-;l/ Ffttt&R. 1101: T»^->l, 
110 3: BBKftiJfflllR, 1 1 0 

> , 1105: T^mmm, 1 
106: -tr^u-HR (m^^-^m^r^mmt 

fcftttR) . 110 7: 1108: fiffiJR, 1 

20 1 0 9: tfMML 1110: ftlM <±ffl=F + ? 7* 
R) . 1111: mtlli, 1112: ±»5x-;I, FBL 
12 0 1: fiSKMfiUR, 1 2 0 2: T««»3-*, . 1 

2 0 3: T9Ba«^-^ F\ 1 2 0 5: «»«!S-fe>* 
-JR. 1 2 06 :±MM3-^7, 1 2 0 7: 1^1^ 
*>~;t/F\ 150 1 :iMf^X^, 1 5 0 2:015 
tt, 1 5 0 3:*-£~, 15 04:7^>, 150 

5 : WW*®, 1 5 0 6: v F\ 1 5 0 7: iP> 
;<;k 1 5 08 :T-A, 1 5 0 9:X7^'-, 15 

1 0 : m^>V--. 15 11 :7^f^x-^- t 1 
30 5 1 2: *IJffiJ#©. 1601: CMOSffl*»(tSfi, 

1 602: Kl/-/>§, 1 6 0 3V-XI, 1 6 0 4: 
y-FK, 1 6 05: 9- F«L 1 6 06 :l^>t 
- Jg, 1 6 0 7 : fcf* h«L 16 0 

8 : «mSB. 1 6 0 9: mS£l:P»nSL 1610: F 
SiJffl^EPJJDJSmfiL 16 11: R*tBU7- F«S 
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